Abstract: The allocation of resources for research is increasingly based on so-called 'bibliometrics'. Scientists are now deemed to be successful on the sole condition that their work be abundantly cited. This world-wide trend appears to enjoy support not only by granting agencies (whose task is obviously simplified by extensive recourse to bibliometrics), but also by the scientists themselves (who seem to enjoy their status of celebrities). This trend appears to be fraught with dangers, particularly in the area of social sciences, where bibliometrics are less developed, and where monographs (which are not taken into account in citation indexes) are often more important than articles published in journals. We argue in favour of a return to the values of 'real science', in analogy to the much-promised return to a 'real economy'. While economists may strive towards a more objective evaluation of the prospects of a company, a market, or an industrial sector, we scientists can only base our appraisal on a responsible practice of peer review. Since we fear that decision-takers of granting agencies such as the FNRS, CTI, EPFL, ETHZ, ANR, CNRS, NIH, NSF, DOE, [1] etc. will be too busy to read our humble paper in Chimia, we appeal to scientists of all countries and disciplines to unite against the tyranny of bibliometrics.
Introduction
Much has been written about the current economic crisis. Subprime loans were granted to insolvent borrowers by irresponsible financial institutions. Shares and other 'financial products' were over-packaged, over-rated and over-sold. Very few economists anticipated how fantastic expectations fuelled by false promises would cause the world to shake on its foundations. We perceive similarities between the overblown ambitions in the financial sector and those in scientific research. In the realm of modern science, false promises and 'hype' have become widespread. Nobody seems to care if we can live up to our promises. Just as the 'value' of financial products is assessed by irresponsible ranking agencies, the value of scientific research is assessed by ill-conceived parameters such as citation indices, h-factors, and worst of all, impact factors of journals. It can be argued that citation indices give a similar measure of scientific excellence as the Dow Jones index does of the economy. We shall illustrate some of the most perverse effects of bibliometrics-driven science policy.
The Science Citation Index, which has appeared in the form of bulky volumes since the sixties, offered the possibility to find out if (and by whom) a particular paper was cited. Many scientists used this Index, rightly or wrongly, to find out if their work had been followed up by others. But modern bibliometrics have become truly fashionable since 1997, when the Institute for Scientific Information (ISI), now part of Thomson Reuters, made it possible to look up the complete citation record of any scientist, friend or foe, in a matter of seconds. In this manner, one can readily 'quantify' their reputation, or so it seems. Granting agencies clearly appreciate these metrics, which greatly simplify their arduous job.
But the overwhelming fashion of bibliometrics is largely due to the narcissistic mind of the scientists themselves. Their fascination for citation indexes often drives them beyond reason. Their obsession with their egos is much more perverse than the laziness of granting agencies. In some respects, scientists remind us of body-builders who, under the pretext of 'working out' in gyms and other salons de musculation, seem fascinated by their own bodies, reflected in floor-to-ceiling mirrors. Perhaps a 'narcissistic scientist' is a tautology. Wir alle brauchen ab und zu eine Streicheleinheit (MMu [2] ). Fascination with one's self is one of the driving forces of research. But if mirrors indeed constitute a necessity of the trade, one may at least hope that they provide a reasonably undistorted image. [3] Et le narcissisme des médiocres s'accompagne de l'auto-flagellation des grands. Le miroir bibliométrique serait-il le puits sans fond de la science moderne?
Le narcissisme des chercheurs est

What is it that Makes us Tick?
Truly creative researchers do not seem to care for citation indices. Our ministries of research, offices of higher education, granting agencies and other tutelles, [4] as the French call them affectionately, try to encourage the emergence of new ideas, create more attractive conditions, offer rewards, etc. But none of their officers, no matter how hard they try, seem to understand what makes us tick. There seems to be a divorce between the science policy makers and those who are being evaluated.
After all, generations of scientists have somehow managed to keep their momentum without citation indices. A clock keeps ticking away as long as its spring is wound up from time to time. So what does it need to keep a scientist ticking? For some of us, watching the steady progress of our hfactor may help. But the motivation of most scientists is more complex. Truly inspired scientists seem unable to explain their own creativity. They do not seem to know how to wind up their own springs. They simply are creative, pretty much regardless of the force fields to which they are exposed, regardless of income, rewards and recognition.
To make progress, science relies on a mix of ingredients, ranging from romantic strokes of genius to boring footwork. There are indeed those rare insights, such as the celebrated ideas of Galileo, Darwin, and Pasteur. But there are scores of lesser scientists who have painstakingly charted the motions of planets, established a tribal kinship genealogy, determined reaction enthalpies, decrypted an archive in Middle English, substituted methyl groups, recorded spectral signatures, carried out site-specific mutations, polymerase chain reactions, etc. At times, much of this humble footwork may seem pointless. Yet, without accumulating a sound bedrock of observations, science would not be able to move forward as it does. Since h-factors and the like tend to focus on flashy work, the fashion of bibliometrics may be a coup de grâce for humble science.
Citation Indices: A Few Case Studies
Bibliometrics are based on the idea that frequently cited papers must be innovative, creative and influential. This basic assumption turns out to be a fallacy in many cases. We shall take a few examples picked from the area of magnetic resonance. Similar examples can easily be found in any other area, ranging from synthetic chemistry to elementary particle physics. i) NOE (nuclear Overhauser effect). Albert Oberhauser's name is well known to a broad community of scientists, ranging from solid-state physicists to organic chemists. It has been argued that his name, which is 'embedded' in the ubiquitous abbreviation 'NOE' is mentioned more often than any other scientist's. Having been overlooked for years by the Nobel Prize Committee, Albert Overhauser was recently awarded a Russell Varian Prize on the occasion of a EUROMAR conference held in Göteborg in 2009. He gave a stunning lecture about the intellectual environment at Berkeley and Urbana Champaign in the early fifties. Younger scientists might enjoy his historical account in the Encyclopedia of Magnetic Resonance. [5] Overhauser's seminal paper, which appeared in Physical Review in 1953, is modestly entitled 'Polarization of nuclei in metals'. [6] Had it been submitted 50 years later, it would probably have been turned down by the referees unless it had been 'hyped up' to something like 'Thousand-fold enhancement of NMR signal intensity' or 'A paradoxical violation of the second law of thermodynamics: nuclear cooling through heating of the electron spin reservoir'. Perhaps the lack of hype is in part responsible for the low visibility of the paper: it has gathered a mere 530 citations in 56 years. By modern standards, this must be regarded as a flop! Perhaps the failure of Overhauser's original paper is due to the success of CS's brilliant experimental verification [7] (NC = number of citations [8] = 105), to IS's clever extension to molecules in solution [9] (NC = 2365), or to the publication of an excellent monograph [10] (NC unknown, in accordance with ISI rules).
ii) HSQC (heteronuclear single-quantum correlation spectroscopy). It seems obvious that the number of citations is often not proportional to the importance of the paper under scrutiny. At the risk of appearing a trifle self-centred, let us illustrate this point by a paper that GB 'co-authored', modestly entitled 'Natural Abundance Nitrogen-15 NMR …', [11] but later re-dubbed by AB as HSQC. This fancy acronym seems to match today's unquenchable thirst for hype and exotica. In fact, HSQC is nothing more than a double transfer of magnetization, for example from protons to nitrogen-15 nuclei and back. Back in 1975, the very idea that magnetization could be transferred in liquids was unknown, and it required RE's considerable skill to devise a revolutionary experiment. [12] This brilliant invention was hardly recognized, since it gathered a mere 373 citations. A much better reception (NC = 1442) was given to GMo's and RF's paper entitled 'Insensitive nuclei enhanced by polarization transfer', better known as IN-EPT, [13] perhaps in part because of its witty acronym. The idea of stringing together two consecutive steps of magnetization transfer was pioneered by LM, [14] who gathered no less than 759 citations for a method that became known under the acronym of HMQC. The cherry on the cake is the amazing impact of DR's and GB's work, [11] who were 'awarded' no less than 1776 citations for HSQC, which is really nothing more than two INEPT sequences put back to back. The idea may be useful, but can hardly be called creative! iii) DQF-COSY (double-quantum filtered correlation spectroscopy) is the acronym of a clever idea due to UP, OS and RE [15] (NC = 1603), developed independently by AS and RF [16] (NC = 387). The most famous paper on the subject [17] (NC = 2367) describes a simple application to a small protein that gave rise to some nice graphical illustrations. From GB's personal perspective, its success is mostly a reminder of a failure. At MR's request, he made a round-trip from the centre of Zurich to the Hönggerberg, in the hope that the experiment might be improved, but the discussion did not lead anywhere. GB did not realize until much later that RE and KW had kindly put his name on the manuscript. He only discovered 'his' work several years after it had appeared in print in a rather obscure journal. Today, this work appears as GB's most-cited paper, provided one refines the search to include 'biophysics' (Monsieur Jourdain apprend à sa surprise qu'il fait de la biophysique!) It is the 3rd most popular paper on KW's list, and the 4th on RE's list. Obviously, their Nobel prizes were based on more profound contributions. iv) NOESY (nuclear Overhauser effect spectroscopy) may be regarded as one of the most influential inventions in magnetic resonance. [18] [19] [20] AK has given a historical account of the emergence of this revolutionary concept. [21] The idea was well ahead of its time, and it took many years to be 'picked up' by the scientific community. The citations of the three seminal papers only took off after a long period of gestation (BM) (Fig. 1 ). This phenomenon is interesting in view of the definition of the impact factors (IF) of journals (see Annex 1): from the point of view of the journals, NOESY was a complete failure!
Scientists and their Beloved h-Factors
The most recent 'measure' of an individual's fame is his so-called h-factor (see Annex 2) . Although some scientists view these factors with a healthy dose of scepticism, most of them love to monitor Note Siegert effects [24] (his 47th paper having been cited 49 times), nor should he worry about the fate of longitudinal two spin order [25] (his 48th paper having been cited 49 times). On the other hand, GB would be well advised to renew his interest in multiple-quantum effects associated with double resonance [26] (his 49th paper having been cited a mere 48 times, evidence of poor h-management). Such an opportunistic policy leads to weird zigzag trajectories through disconnected themes. the steady progress of their own h-factors (which can never go down, unlike a golfer's handicap). The h-fashion has been spreading across the world even faster than the A(H1N1) influenza virus. Provided you have authorized access (http://apps. isiknowledge.com/), you can check anybody's h-index by ordering his or her list of publications in decreasing order of popularity, i.e., the most-cited first. One must of course narrow down the search to avoid adding up the indices of people who carry the same name. It suffices to check that the hth paper has been cited at least h times (see Annex 2) . By looking up your own 'hfactor', you can quantify your 'weight' as easily as you can step on the scales in your bathroom! Of course, such a 'beauty contest' can only be meaningful if the number of citations is a sound measure of quality, originality, etc. The case studies discussed above invite us to be cautious. On the occasion of the 25th anniversary of the National Latsis Prize in Bern on January 25th 2009, FM offered some provocative comments: 'Judging the ability of a scientist by his hfactor amounts to choosing wine according to the price of the bottle, Swiss cheese by measuring the size of its holes, and chocolate by its sugar content. ' Celebrities (and would-be celebs) who are obsessed with their own h-factors are likely to forget their core business. Suppose that professor X approaches the age of 60 and has an h-factor of, say, 49. If he is driven by ambition, his overriding objective should be to make sure that his 50th most-cited paper be cited at least 50 times. So he should invite his friends to cite him more often, or (a safer expedient) cite himself in a review in Chimia. Once professor X has thus managed to push his h-factor up to 50, he can switch his attention to his 51st most-cited paper. Is there any harm in this childish game? Yes: there is a perverse effect, as noted by HH: why should professor X bother to publish a paper in a novel area? Would such a paper stand any chance of being cited 51 times before professor X's retirement? Publishing in a novel area is surely not worth the effort! As a consequence, X will persevere in polishing his tombstone, even if his pet subject has gone stale years ago.
Des armes de citation massive
More Case Studies
Let's consider a few cases for the sake of illustration. Albert Overhauser's h = 32, since his 32nd paper has been cited 38 times, but his 33rd only 32 times. In the (unlikely) case that he should wish to push his index up to h = 33, he should attract more attention to his work on electronphason scattering effects. [22] Likewise, GB should no longer waste his time on cross correlation effects in the presence of spin locking [23] (his 46th paper having been cited 51 times, despite its forbidding title), nor need he pay further attention to Bloch- Fig. 1 . Cumulative numbers of citations for the three seminal papers on nuclear Overhauser effect spectroscopy (NOESY). The initial slope and sigmoid shape (reminiscent of second-order effects) imply that these classic papers did not significantly contribute to the impact factors of the journals. Black circles represent the work of Jeener, Meier, Bachmann, and Ernst, [18] red triangles the paper of Kumar, Ernst and Wüthrich, [19] and green squares the work of Kumar, Wagner, Ernst and Wüthrich. [20] Figure kindly drafted by PM.
que dans celles des sciences dures. [ (Fig. 2) .
What do these numbers mean? To be honest, very little. The calculation of the IF is only based on the preceding two years. Suppose we wish to boost the IF of our favourite journal in 2012. That implies that: i) we should publish a paper in 2010 (preferably early in the year, as explained below), ii) some colleagues, friends or competitors should discover our paper before the ink has had time to dry, iii) these colleagues must find an interesting application of our method, or invent an improvement of said method, iv) carry out novel experiments, v) write up their observations, vi) submit their paper to a journal of their choice, vii) wait for the referee reports, viii) incorporate suggestions for improvements, and ix) have the paper accepted and appear in print before the end of 2011! Depending on the date of publication of the original paper (which could be anywhere between January and December 2010), our colleagues have only 12 to 24 months to complete the entire process! This is clearly pure folly. Very few scientists can produce a serious paper in such a short period. (Incidentally, NMR may be an exception, since many techniques can be implemented virtually overnight. But beware if you have to build your own instrument, align your laser beams, pump your vacuum chambers, synthesize your precursors, let alone carry out field work in the depth of the Amazonian forest!).
Impact factors are not only unstable: they are ill-conceived and misleading. Impact factors appear to be even more erratic than stock exchange indices such as the Dow Jones, NASDAQ, FTSE or CAC40.
Why bother to dwell on these obvious shortcomings? Because it turns out to be easier for scientists who publish in journals with high impact factors to obtain grants, to get promoted, and to find jobs for their former students. In some countries, as explained by GO, scientists are evaluated simply by weighting the numbers of their publications with the IFs of the journals in which they have appeared. By this standard, a single paper in Science would be 'worth' more than 11 papers in the Journal of Magnetic Resonance.
In France, according to the unwieldy instructions to the experts of the Agence Fig. 2 . Trends of impact factors of journals in physical chemistry. [33] [34] 
Editors and Science Policy
Good journals used to pay a great deal of attention to the quality of their production. Nowadays, they expect the authors to submit a finished product. Along with typesetters, copy editors have been largely phased out, so that the publishers can focus on their core business of making profits.
Wielding their IFs as Greek gods their bronze axes, editors-in-chief of major journals are now endowed with inordinate power. Their Editorial Boards have little say. Their staff terrorizes the community by taking far-reaching decisions about papers that are rejected straight away, and about papers which in their opinion deserve to be sent out to review. Publications must be perceived as relevant to a 'broad audience', which is of course at the discretion of the editors. Editors have a central function as gatekeepers of the system. They can shape research much more than any funding agency! It can be argued (KG) that if you would replace all associate editors of JACS, chemistry as a science would look completely different in 10 years from now.
On 24th July 2006, we received a revealing letter from the Editor-in-Chief of one of the most highly regarded journals in the field of chemistry (kindness forbids us to betray his identity). He rejected one of our papers without sending it out to review on the following grounds:
"(i) A major requirement of a Communication [in our journal] is timeliness and urgency. How can your manuscript be timely if most of your references are 30 years old and the most recent one is from 2001? (ii) Why is this urgent? This is an improvement on an existing technique with little or no conceptual advance that I can see. (iii) If this really is of broad general interest why are your references to broad general interest venues like PNAS and JACS 30 years old? There is not a single reference to a broad general interest journal like Science, Nature, PNAS, JACS that is recent."
You can trust us that, ever since, we have taken the precaution to pepper our works with recent references to Science, Nature, PNAS, JACS, etc. Thus embellished, our paper ended up in ChemBioChem [35] and was cited four times in its first year. If asked to review a paper, we do not pay more attention when the request comes from Science than from the Journal of Magnetic Resonance. On the contrary! Since the likelihood that a paper actually will be accepted in Science appears slim, it is all too tempting for a referee to deliver a superficial review. Worse, the 'generalist' editors of non-specialist journals do not know whom to ask. As a result, it is not rare to read papers in Science that are as muddled in their argumentation as spectacular in their claims. Such papers would never be accepted by the Journal of Magnetic Resonance! In fact, many articles that are published in Science are very ephemeral, while more fundamental long-lasting papers can only be found in the specialized literature. Science has great stories on exoplanets, global warming, and influenza epidemics. This may explain its popularity. As one of our most esteemed colleagues put it, magazines such as Science are fit to be left on the coffee table in the common room, along with Time Magazine, l'Hebdo, Spiegel, and perhaps Gala.
A Dance amongst the Wolves
Most scientists are content with publishing papers in a variety of specialized journals. Senior readers of Chimia know how the process works, but let's give a brief summary for the benefit of younger students. We can distinguish a number of steps in this tribal dance: i) Having collected sufficient experimental evidence or constructed a sound body of theory, one may decide that time has come to publish a new paper. ii) Equally respectable (and more profitable in terms of h-factors), one may decide to write an overview of some area that is close to one's heart. iii) You then submit the paper to a journal of your choice (nowadays via a website), considering its reputation, its peer review policy, its impact factor, the career ambitions of your students and post-docs, etc. iv) The editors forward your paper to a few more or less well-chosen experts (known as 'referees'). v) After a few weeks, you receive the written opinions of the anonymous experts, often with excruciatingly detailed criticism, plus a more or less standard letter of the Editor who decides to publish or let you perish. vi) You try to overhaul your paper to placate the scepticism of the experts, and write an accompanying letter in the hope that you can convince the Editor to let you live a bit longer. If you fail to convince him, go back to iii) and start all over again. vii) If the Editor can be swayed, you'll receive so-called galley proofs (sometimes riddled with misunderstandings about mathematical or chemical formulae) a few weeks later. viii) You fight a battle against the printer (or against the computer program that replaced him) to get everything right. ix) Your paper appears on the Web (sometimes even before you have submitted your corrections!). x) Your paper appears in hard copy for the benefit of a few remaining old-fashioned libraries. In fact, the only evidence that a hard copy actually exists lies in the page numbering.
Perhaps some readers of Chimia have shared our experience: driven by ambition, by the desire to be recognized, by the wish to promote the careers of one's graduate students, one is tempted to submit a paper to the 'best' possible journal, i.e., to the journal with the highest impact factor. Having been taken by surprise by a favourable (perhaps erroneous?) decision by the editors of Science, [36] we have become bold enough to submit a recent paper on MRI in inhomogeneous fields to Nature. Upon receiving a curt refusal, we Note tried Science, then Nature Methods, than the Proceedings of the National Academy of Sciences (PNAS), all in vain. Finally, we settled for our old friend, the Journal of Magnetic Resonance (JMR). To overcome these humiliating defeats, we tried to boost our morale by remembering that JMR has published some nice pieces, such as the first paper on 'Fourier transforms in MRI' [37] (NC = 553) and my favourite work on 'Coherence transfer pathways' [38] (NC = 1173). Clearly, the 'big' journals do not have a monopoly. Impact factors give undue attention to generalist journals, while pure science, necessarily focused, only appears in specialized journals. Les revues spécialisées sont mal cotées par la bourse des revues!
A Threatened Species: Monographs
The noble art of book writing, which is much more prevalent in the realm of social sciences than in the so-called 'hard' sciences, is threatened by the current obsession with citations. RE's, GB's and AW's magnum opus, [39] which sold over 11000 copies in four languages between 1987 and 2009, may be considered a success. Yet it did not contribute a speck to the h-factors of its coauthors. In fact, it has been argued (MMo) that writing a book no longer pays off, since an author who summarizes his work in a monograph damages his own h-factor. Perhaps the end of book-writing is in sight? 
Ceci est particulièrement dommageable pour une discipline comme l'anthropologie. En effet une monographie sur une ethnie, un village ou un groupement d'individus est la voie royale de cette discipline. La découverte d'une culture, d'une langue ou d'un rituel peut difficilement s'exprimer en un seul article. Prenons par exemple les résultats d'une enquête de terrain sur telle ou telle divinité. Celle-ci est à la fois une image vivante dont il faut exposer les procédés d'anthropomorphisation et débus-quer les substituts; un symbole régional dont il faut montrer les ressorts politiques; une figure de royauté dont il faut démar-
Are there any Alternatives to Bibliometrics?
Since 'any number beats no number' (YG), it will be difficult to overcome the era of fake indices without replacing them by other indices. Yet AF's complaint is unambiguous: "The terrible legacy of IF is that it is being used to evaluate scientists, rather than journals, which has become of increasing concern to many of us. Judgement of individuals is, of course, best done by in-depth analysis by expert scholars in the subject area." Yet another call for a return to the status quo ante! AF also argues in favour of 'eigenfactors' (EFs), apparently without the slightest concern for their definition, thus providing evidence that the standards of his beloved PNAS are not as rigorous as he claims.
YG [40] He reminds us that useful indicators should be defined in adequacy to the subject (people, journals, and institutions should not be judged by the same metrics), the measurement should be homogeneous and should reflect the inertia that is characteristic of journals and institutions. The worst infractions against these rules have been made by the so-called Shanghai classification of universities, which mixes many unrelated and unstable parameters. The damages that have been inflicted on European universities by this ill-conceived indicator dwarf the effects of weapons of mass destruction.
How are your TFs and FFs Doing?
Most scientists are unlikely to dedicate sufficient time to acquire a truly professional grasp of indices. We favour a more provocative and playful response. There are plenty of stimuli to which we scientists eagerly respond. Let us start with the teaching factor (TF). Paying attention to your TF is much more fun than watching your h factor! Indeed, many of us are sensitive to the rewards of teaching: i) the pleasure of being challenged by a demanding student who, after an ill-prepared lecture, complains that your half-baked theoretical explanation is incomprehensible (e.g. ringcurrent contributions to chemical shifts), ii) the satisfaction of hearing a student in an oral examination clearly expose some challenging piece of theory (e.g. Overhauser effects), when you remember having given a muddled explanation on the blackboard a few weeks earlier, iii) the pleasure of hearing a smooth seminar given by a self-confident graduate student who was riddled by doubts when starting his PhD, iv) the joy of attending the public PhD defence of a student who is radiant with pride of his achievements, v) the promotion of one's former students to a tenured professorship, vi) a prize, grant or project of international scope given to one's former students. (One should of course always resist the temptation to take credit, as AE pointed out after receiving a gold medal at the Académie des Sciences in Paris: 'Man soll keinen Anspruch erheben.') Such are the rewards of teaching, which cannot be measured by any h-factors and the like.
Research can also be a source of pleasure. This aspect is best expressed in terms of a fun factor (FF). Consider i) the pleasure of giving a revolutionary talk to a raving audience in a beautiful seaside resort, ii) reading a review that starts with 'This is a well-written paper…' knowing that the writing was one's chief (and perhaps only?) contribution. But there are more secretive pleasures, such as iii) the stare of an envious colleague, iv) writing a nasty review on a paper from a competing laboratory, etc. All of this easily beats the fascination for h-factors! It will be challenging to convince granting agencies to respond to yet-to-bedefined factors. Imagine writing in a proposal that your TF = 8 and your FF = 9! Pure fantasy? Not necessarily. In the last few years, GB has consistently included in his proposals an overview of the current jobs held by former PhD students and postdocs. A poor man's TF? 
Des réformes mal engagées
Inflationary Publication Rates
In principle, the fashion of h-factors should favour publishing a small number of good papers, rather than endless series of minor works. Perhaps the only positive aspect of the h-fashion is that it might slow down the tremendous inflation of the number of published papers. By combining 'copy-and-paste' methods with the power of 'search engines', it has become far too easy to write! Some readers may have overheard a Senior Common Room exchange between two Oxbridge dons: "I've just published a new book", says one of them. "Jolly good", comes the reply, "under what title have you published it this time?"
Referring to the good old times when the increasingly fat volumes of Physical Review were still physically stacked on library shelves, AA observed that the speed of propagation v of the front page would soon exceed the speed of light c. The principles of relativity were not at stake, said AA reassuringly, since the information content was approaching zero.
To fight this tendency, EH suggested that each scientist should be issued a nonrenewable chequebook at the beginning of his career, so that it would be impossible to publish more than, say, 20 papers in the life of a scientist. Actually, notwithstanding his own rule, EH wrote no less than 95 papers! But these include time-reversal by spin echoes [42] (NC = 2860), cross-polarization [43] (NC = 1369), and self-induced transparency [44] (NC = 1004). Allowing for a hundred trials does not seem excessive to achieve three 'hits' of such magnitude.
In 
Academic Appointments
Two bright graduate students have recently completed their PhDs at EPFL. Although they have very different personalities, interests and areas of expertise, it would be hard to say that one is 'better' than the other. Each of them co-authored about eight papers during four years of research. SCa has collected 97 citations, while RS has to be content with a mere NC = 8. Does this mean that SCa will find it easier to get a job? Or will prospective employers realize that SCa's subject area is more fashionable, while RS's subject may be more challenging and less popular? One shudders at the implications! Appointments of assistant professors, maîtres de conference, and other faculty members shape the future of institutions of higher learning. Many mechanisms have been invented in various countries to fight the more-of-me (MOM) syndrome, old boy networks, and nepotism. None of these safeguards appear to be quite fool proof. When directors of institutes, deans of faculties, and presidents of universities are ill-inspired, they can create havoc. And they often do! Excessive reliance on bibliometrics fuels poor decisions. Instead of reading the candidate's research project, browse through his published papers, and listen attentively to his lecture, it is so much easier to ask a secretary to look up some bibliometric data!
The risks of the current policies have been summed up by GMa: [45] 
Permanent Evaluation
Once upon a time, there were no peer reviews at all. When Einstein received an anonymous review for the first time in his life, he drily replied to the editor: "I submitted this paper to be published, not to be criticized". Today, the quality of peer review is the main (and perhaps only) difference between good and bad journals, between granting agencies that fail and those that sail. Anonymous peer review lies at the heart of modern science. Recently, I was asked by Science to review a paper. In a brief spell of arrogance, I wrote "The authors would be well advised to submit their work to a more serious journal less inclined to favour hype". I told the story over breakfast at some meeting, and was impressed by the profound silence around the table, as if my dear colleagues all thought "how dare you!" Une forme de lèse majesté ?
Much more than in Einstein's days, we are being evaluated continuously. [46] When we write papers and submit them to journals. When we submit proposals to granting agencies. When we send a sketch of a patent application to an industrial partner. When we encourage young PhDs to apply for grants to pursue post-doctoral work. When we submit abstracts to the organizers of meetings in the hope of being invited for a talk. When our Department or Institute or Faculty or Unité Mixte de Recherche (UMR) or Ecole Doctorale (ED) is evaluated. If you are a member of n such groups and teach m courses, you will be evaluated n + m times. By a professional evaluator. By a computer. By students (how refreshing their comments can be!) By an ad-hoc committee whose members have been picked by some Director, Dean, or President. By a committee despatched by the CNRS. By the Agence pour l'Evaluation de la Recherche Scientifique (AERES). Whatever the inherent shortcomings of these rituals may be, bibliometrics can only make them worse!
La fascination du pouvoir
We scientists have power! This is particularly obvious in the area of chemistry. The power to heal. The power to avert suffering. The power to improve life. The power to predict the future. One of my friends (MMu) developed a drug against hepatitis C that is currently being tested in 'phase III'. SCo hopes to cure tuberculosis. CD worked out how to screen drugs against protein targets. PP hopes to make MRI more accessible. Whether these hopes are legitimate, or whether they might end up with disappointments, is not the point here: the key lies in the driving force, the motivation, the libido, in the question 'what makes them tick', what motivates them to return again and again to their laboratories.
Scientists who are passionately involved in their pet areas have little interest in taking over administrative responsibilities. The corollary is that it is difficult to find qualified scientists who are willing to run the show. As a consequence, colleagues who have never experienced the thrill of a real discovery tend to rule the waves of science policy. [47] Par 
Recovery in Sight? La sortie du tunnel?
There is a glimmer of hope. If our tutelles were really serious about h-factors and the like, they should leave it to computers to take all decisions about science policy. One corollary would be that they would make themselves superfluous. It is well known that no body of administrators will ever agree to be phased out. Let's hope that they will find some convoluted way to justify their continued existence, and that the procedures they will invent can attenuate the impact of impact factors!
The most obvious suggestion (CG) is to revert to the status quo ante. After all, science has relied on peer review for decades without being contaminated by any bibliometrics. Reverting to the old times is a bit like asking people who are addicted to watching the so-called 'news' on TV to revert to reading newspapers. This advice may be taken in individual cases, but is unlikely to work for an entire community. One should constantly torpedo bibliometrics by forcefully speaking out against them in appointment committees (BM). [48] We should constantly challenge the arrogance of journal editors and make every effort to ridicule their beloved impact factors. Another way of restoring the balance is to pay more attention to teaching factors and fun factors. 
ANNEX 1
'The impact factor, often abbreviated IF, is a measure of the citations to science and social science (sic) journals. It is frequently used as a proxy for the relative importance of a journal within its field. The impact factor was devised by Eugene Garfield, the founder of the Institute for Scientific Information (ISI), now part of Thomson, a large worldwide US-based publisher. Impact factors are calculated each year by Thomson Scientific for those journals which it indexes, and the factors and indices are published in the Journal Citation Reports. The publication of each year covered occurs in the summer of the following year. The impact factor of a journal is calculated based on a rolling two-year period. It can be viewed as the average number of citations in a year given to those papers in a journal that were published during the two preceding years. it cannot be calculated until all of the 2003 publications had been received by the indexing agency.) A convenient way of thinking about it is that a journal that is cited once per year, on average, for each article published has an IF of 1 in the expression above. There are some nuances to this: ISI excludes certain article types (so-called 'front-matter' such as news items, correspondence, and errata) from the denominator. Thomson Scientific does not have a fixed rule for which types of articles are considered 'citable' and which front-matter.' (source: Wikipedia, the free encyclopedia.)
ANNEX 2
'The h-index is an index that attempts to measure both the scientific productivity and the apparent scientific impact of a scientist. The index is based on the set of the scientist's most cited papers and the number of citations that they have received in other people's publications. The index can also be applied to the productivity and impact of a group of scientists, such as a department or university or country. The index was suggested by Jorge E. Hirsch, a physicist at UCSD, as a tool for determining theoretical physicists' relative quality and is sometimes called the Hirsch index or Hirsch number. Hirsch suggested that, for physicists, a value for h of about 10-12 might be a useful guideline for tenure decisions at major research universities. A value of about 18 could mean a full professorship, 15-20 could mean a fellowship in the American Physical Society, and 45 or higher could mean membership in the United States National Academy of Sciences (sic). The h-index was intended to address the main disadvantages of other bibliometric indicators, such as total number of papers or total number of citations. Total number of papers does not account for the quality of scientific publications, while total number of citations can be disproportionately affected by participation in a single publication of major influence. The h-index is intended to measure simultaneously the quality and sustainability of scientific output, as well as, to some extent, the diversity of scientific research. The h-index is much less affected by methodological papers proposing successful new techniques, methods or approximations, which can be extremely highly cited. For example, one of the most cited condensed matter theorists, John P. Perdew, has been very successful in devising new approximations within the widely used density functional theory. He has published three papers cited more than 5000 times and two cited more than 4000 times. Several thousand papers utilizing the density functional theory are published every year, most of them citing at least one paper of J.P. Perdew. His total citation count is close to 39 000, while his h-index is large, 51, but not unique. In contrast, the condensed-matter theorist with the highest h-index (94), Marvin L. Cohen, has a lower citation count of 35 000. One can argue that in this case the h-index reflects the broader impact of Cohen's papers in solid-state physics due to his larger number of highly-cited papers.' (source: Wikipedia, the free encyclopedia.)
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